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(54) Ink film thickness control method for ink supply apparatus 



(57) In an ink filnn thickness control method for an 
ink supply apparatus including an ink fountain (1) for 
storing ink (2). a plurality of ink fountain keys (4) whose 
aperture ratios are independently adjusted to supply the 
ink in the ink fountain, an ink fountain roller (3) to which 
the ink is supplied through the ink fountain keys, and an 
ink ductor roller (5) for supplying the ink supplied to the 
ink fountain roller to a printing plate (7) through an ink 
roller group (6) in accordance with a feed operation, the 



aperture ratios of all the ink fountain keys and a rotation 
ratio of the ink fountain roller are set at predetermined 
values when the ink roller group has no ink. The ink roller 
group is rotated. The feed operation of the ink ductor 
roller is performed a predetermined number of times to 
form a first minimum ink film thickness distribution nec- 
essary for printing in accordarice with a set value such 
that an ink film becomes thinner from an upstream to a 
downstream. 
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Description 

Background of the Invention 

The present invention relates to an ink film thick- s 
ness control method for a printing press and, more par- 
ticularly, to an ink film thickness control method for an 
ink supply apparatus for supplying ink in an ink fountain 
to a printing plate through an ink roller group. 

Fig. 10 shows the schematic arrangement of an ink io 
supply apparatus in a web offset printing press. Refer- 
ring to Fig. 10, reference numeral 1 denotes an ink foun- 
tain for storing ink 2; 3, an ink fountain roller for supply- 
ing the ink stored in the ink fountain 1 to an ink roller 
group 6; 4, ink fountain keys arranged in the axial direc- is 
tion of the ink fountain roller 3; 5= an ink ductor roller 
arranged between the ink fountain roller 3 and the ink 
roller group 6; and 7, a printing plate mounted on a plate 
cylinder 20 to which the ink is supplied through the ink 
roller group 6. 20 

In this ink supply apparatus, the ink 2 in the ink foun- 
tain 1 is supplied to the ink fountain roller 3 by adjusting 
the aperture ratios of the ink fountain keys 4. The ink 
supplied to the ink fountain roller 3 is supplied to the 
printing plate 7 on the plate cylinder 20 through the Ink 25 
roller group 6 which is rotated in accordance with the 
feed operation of the ink ductor roller 5 in the operation 
of the printing press. 

In the web offset printing press, when the printing 
plate is changed to a new printing plate 7, the aperture 30 
ratio of each ink fountain key and the rotation ratio" of 
the ink fountain roller 3 are preset to values correspond- 
ing to the image of the printing plate 7. More specifically, 
the aperture ratk> of each ink fountain key 4 and the ro- 
tation ratio of the ink fountain roller 3 are set to values 55 
corresponding to the image of the printing plate 7, and 
the ink 2 in the ink fountain 1 is supplied to the. printing 
plate 7 through the ink roller group 6. In this case, test 
printing is performed before final printing to adjust the 
ink supply amount, thereby obtaining a satisfactory color 40 
tone. With this operation, a desired ink film thickness 
distribution (gradient of thickness of the ink film) is 
formed on the ink roller group 6. 

In the conventional Ink supply apparatus, however, 
when the printing plate is changed to the new printing 
plate 7, the ink film thickness distribution for the previous 
printing plate remains on the ink roller group 6. For this 
reason, the ink film thickness distribution for the previ- 
ous printing plate must be gradually changed to the ink 
film thickness distribution for the new printing plate 7. so 
This operation excessively requires adjustment of the 
ink supply amount and test printing until a satisfactory 
color tone is obtained, resulting in various problems in- 
cluding an increase in preparation time for printing, an 
increase in work load, waste of printing materials, a de- ss 
crease in production efficiency, and an increase in cost. 

Before exchange of the printing plate, the feed op- 
eration of the ink ductor roller 5 may be stopped to per- 



form printing on blank paper, thereby nullifying the ink 
film thickness distribution on the ink roller group 6. With 
this operation, the ink roller group 6 has no ink. However, 
the ink film thickness distribution for the printing plate 7 
must be formed on the ink roller group 6 from the begin- 
ning. In this case, a long time is required to obtain an 
equilibratory ink film thickness distribution, so the 
above-described various problems cannot be avoided. 
These problems are also posed when the ink roller 
group 6 has no ink in the initial state. 

Summary of the Invention 

It is an object of the present invention to provide an 
ink film thickness control method for an ink supply ap- 
paratus, which can shorten the preparation time tor 
printing, reducing the work load, and saving printing ma- 
terials, thereby realizing an increase in production effi- 
ciency and cost reduction. 

In order to achieve the atDOve object, according to 
the present invention, there is provided an ink film thick- 
ness control method for an ink supply apparatus includ- 
ing an ink fountain for storing ink, a plurality of ink foun- 
tain keys whose aperture ratios are independently ad- 
justed to supply the ink in the ink fountain, an ink fountain 
roller to which the ink is supplied through the inkfountain 
keys, and an ink ductor roller for supplying the ink sup- 
plied to the ink fountain roller to a printing plate through 
an ink roller group in accordance with a feed operation, 
comprising the steps of setting the feed operation of the 
ink ductor roller in an OFF state when the printing plate 
is to be exchanged, operating a printing press in which 
the previous printing plate is kept mounted without per- 
forming the feed operation of the ink ductor roller, there- 
by rotating the ink roller group, and performing printing 
on a predetermined number of paper sheets using the 
previous printing plate to leave a first minimum ink film 
thickness distributbn necessary for printing such that an 
ink film becomes thinner from an upstream to a down- 
stream. 

Brief Description of the Drawings 

Fig. 1 is a flow chart for explaining an ink film thick- 
ness control operation based on "pre-inking T; 
the thickness of an ink film according to the present 
invention; 

Fig. 3 is a view showing an ink film thicknessconlrol 
screen displayed on a display shown in Fig. 2; 
Figs. 4A to 4C are views showing ink film thickness 
distributions Ma and Mb formed on an ink roller 
group shown in Fig. 2; 

Fig. 5 is a flow chart for explaining an ink film thick- 
ness control operation based on "ink removing"; 
Fig. 6 is a flow chart for explaining an ink film thick- 
ness control operation based on "pre-inking IT; 
Fig. 7 is a flow chart for explaining an ink film thick- 
ness control operation based on "pre-inking (+)"; 
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Fig. 8 is a flow chart for explaining an ink film thick- 
ness control operation based on "pre-inking (-) 
Figs. 9A to 9C are views for explaining formation of 
an ink film thickness distribution Ma' with a uniform 
thickness; and 

Fig. 10 is a view showing the schematic arrange- 
ment of an ink supply apparatus in a web offset 
printing press. 

Description of the Preferred Embodiment 

The present invention will be described below in de- 
" tail with reference to the accompanying drawings. 

Fig. 2 shows the arrangement of an ink supply ap- 
paratus for controlling the thickness of an ink film ac- 
cording to the present invention. Referring to Fig. 2, ref- 
erence numeral 8 denotes a CPU (Central Processing 
Unit) for performing various processing operations; 9, a 
ROM (Read Only Memory) storing a program for ink 
supply; 10, a RAM (Random Access Memory) for storing 
various data; 1 1 and 1 2, I/O interfaces; 1 3, a touch panel 
display; 14, a printing control unit for controlling a print- 
ing press; 1 5, a feed control unit for ON/OFF-controlling 
a feed mechanism tor feeding irik; 16. a rotation ratio 
control unit tor controlling the rotation ratio of an ink 
fountain roller; 17, an aperture ratio control unit for con- 
trolling aperture ratios of ink fountain keys; and 18, a 
drive unit for driving a floppy disk. 

Upon receiving various input data through the I/O 
interfaces 11 and 12. the CPU 8 performs various 
processing operations while accessing the RAM 10 in 
accordance with the program stored In the ROM 9. Var- 
ious processing data of the CPU 8 are output to the dis- 
play 1 3, the printing control unit 1 4. the feed control unit 
15. the rotation ratio control unit 16, the aperture ratio 
control unit 17. and the drive unit 18 through the I/O in- 
terfaces 11 and 12. 

Fig, 3 shows an ink film thickness control screen 
displayed on the display 1 3. The display 1 3 is arranged 
on an operation console (not shown). Ink film thickness 
control modes, i.e., "pre-inking 1", "pre-inking II". "ink re- 
moving", "pre-inking (+)". and "pre-inking (-)" are dis- 
played on the ink film thickness control screen. 

The operations of the ink film thickness control 
modes will be described below with reference to Figs. 1 
and 5 to 8. 

[Pre-inking I] 

Assume that an ink film thickness distribution cor- 
responding to the image of a printing plate 7 is to be 
formed on an ink roller group 6 shown in Fig. 10. If the 
ink roller group 6 has no ink, "pre-inking 1" is selected 
on the ink film thickness control screen of the display 
1 3. More specifically, with a touch on the display area 
of "pre-inking I" on the ink film-thickness control screen 
of the display 1 3. the CPU 8 performs control shown in 
fig. 1. 



In Fig. 1. when "pre-inking T is selected, the CPU 8 
sends an instruction to the printing control unit 14 to ro- 
tate the printing pressata lowspeed^step S101). Next, 
the CPU 8 sends an instruction to the rotation ratio con- 

5 trol unit 1 6 to set the rotation ratio of an ink fountain roller 
3 at 50% (step SI 02). In addition, an instruction is sent 
to the aperture ratio control unit 17 to set the aperture 
ratios of all ink fountain keys 4 at 50% (step S1 03). Next, 
the CPU 8 sends an instruction to the printing control 

10 unit 14 to start the high-speed operation (step S104), 
thereby operating the printing press at a high speed 
(step SI 05). 

When the printing press reaches a predetermined 
operation speed (7,000 rpm), the CPU 8 sends an in- 

15 struction to the teed control unit 1 5 to start the ink feed 
operation (step SI 06). After the feed operation by an ink 
ductor roller 5 has been performed 11 times (step SI 07), 
the feed operation Is stopped (step SI 08). With this op- 
eration, a minimum ink film thickness distribution nec- 

^0 essary during printing is formed on the rotating ink roller 
group 6 such that the ink film becomes thinner from the 
upstream to the downstream, as shown in Fig. 4A. In 
other words, an ink film thickness distributrctn (gradient 
of the thickness of the ink film) Ma corresponding to a 

2B portion without any image is formed. 

Thereafter, the CPU 8 sends instructions to the ap- 
erture ratio control unit 17 and the rotation ratio control 
unit 16 to preset the aperture ratio of each ink fountain 
key 4 and the rotation ratio of the ink fountain roller 3 to 

30 values corresponding to the image of the printing plate 

7 (step SI 09). More specifically, the CPU 8 reads out 
an image area ratio for a zone of the printing plate 7 in 
correspondence with each ink fountain key 4 from the 
floppy disk set in the drive unit 18. Subsequently, the 

35 aperture ratio of each ink fountain key 4 and the rotation 
ratio of the ink fountain roller 3 are obtained in corre- 
spondence with the readout image area ratb and preset 
as data for final printing. 

In this embodiment, an image area ratio measuring 

40 device as disclosed in Japanese Patent LaidOpen No. 
58-201008 or 58-201010 filed by the present applicant 
is used to measure the image area ratio of each zone 
of the printing plate 7. The image area ratio measured 
using this image area ratio measuring devk:e is written 

45 in the floppy disk, and the floppy disk in which the image 
area ratio is written is set in the drive unit 18. The -CPU 

8 may be connected to the image area ratio measuring 
device to directly fetch the image area ratio tor each 
zone of the printing plate 7 from the image area ratio 

so measuring device. 

Next, the CPU 8 sends an instruction to the feed 
control unit 15 to start the feed operation (step 8110). 
After the feed operation of the ink ductor roller 5 is per- 
formed six times (step S111). the feed operation is 

ss stopped (step Si 12). With this operation, the minimum 
inktilm thickness distribution Ma necessary during print- 
ing, which is formed on the ink roller group 6, is super- 
posed with an Ink film thickness distribution Mb corre- 
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sponding to the image of the printing plate 7. as shown 
in Figs. 4B and 4C. 

Fig. 4B shows an ink film thickness distribution for 
a zone with a number of images. The minimum ink film 
thickness distribution Ma is superposed with the ink film 
thickness distribution Mb with a large gradient. Fig. 4C 
shows an ink film thickness distribution for a zone with 
a few images. The minimum ink film thickness distribu- 
tion Ma is superposed with the ink film thickness distri- 
bution Mb with a small gradient. 

Next, the CPU 8 sends an instruction to the printing 
control unit 14 to start test printing (step S11 3). After test 
printing has been performed 10 times (step S114), the 
printing press Is stopped (step S1 15). The operator 
checks the density of test-printed matter (step S1 16). If 
the test-printed matter has a satisfactory color tone, ink 
film thickness control based on "pre-inking I" is ended 
(step S117), and final printing starts (step S118). 

If, in step S116. the test-printed matter has no sat- 
isfactory color tone, the operator selects "pre-inking (+) 
" or "pre-inking (-)" on the ink film thickness control 
screen of the display 13 (step S1 18). With this process- 
ing, the ink supply amount can be finely adjusted so that 
an almost satisfactory color tone can be obtained. Ink 
film thickness control based on "pre-inking (+)" or "pre- 
inking (-)" will be described later. 

In this "pre-inking 1", the rotation ratio of the inkfoun- 
tain roller 3 is set at 50% in step SI 02, and the aperture 
ratio of the ink fountain key 4 is set at 50% in step SI 03. 
However, these are merely set values and not limited. 
The number of ink feed operations in step SI 07 or S11 1 
and the number of times of test printing in step S1 14 are 
also set values and not limited. These values can be 
changed in accordance with the situation. 

[Ink Removing] 

When the printing plate is to be exchanged, "ink re- 
moving" is selected prior to exchange of the printing 
plate. More specifically, with a touch on the display area 
of "ink removing" on the ink film thickness control screen 
of the display 1 3, the CPU 8 performs control shown in 
Fig. 5. 

I n Fig. 5, the CPU 8 sends an Instruction to the print- 
ing control unit 14 to rotate the printing press at a low 
speed (step S501) and stop the feeder (step S502). In 
addition, the CPU 8 sends an instruction to the feed con- 
trol unit 15 to stop the feed operation (step 8503). 

Next, the CPU 8 operates the printing press at a 
predetermined operation speed (step S504) and per- 
forms printing on 10 blank paper sheets (step S505). In 
this case, an ink film thickness distribution correspond- 
ing to the imago of the previous printing plate is formed 
on the ink roller group 6. When the feed operation of the 
ink ductor roller 5 is stopped, and the printing press is 
operated while keeping the printing plate nr>ounted, the 
ink on the ink roller group 6 is consumed, and the ink 
film thickness gradually becomes small. A large quantity 



of ink is consumed for a zone with a number of images, 
and a small quantity of ink is consumed for a zone with 
few images. After printing is performed on the 10 blank 
paper sheets, the minimum ink film thickness distribu- 
5 tion Ma (Fig. 4A) necessary during printing is left on the 
ink roller group 6. 

More specifically, in this embodiment, by appropri- 
ately setting the number of blank paper sheets printed 
in step 8505, the ink film thickness distribution Mb cor- 
10 responding to the image of the printing plate 7 is re- 
moved from the ink roller group 6. In this case, the 
number of blank paper sheets printed in step S505 can 
be obtained from preset data in final printing forthe print- 
ing plate. More specifically, the ink supply amount can 
^5 be known on the basis of thejD reset c^^^^^ Ln tmal printing, 
so that the number of paper sheets necessary for con- 
suming the ink left on the ink roller group 6 according to 
the ink film thickness distribution Mb can be known in 
correspondence with the image of the printing plate. 
20 When this relationship is defined by performing a test a 
number of times, the number of blank paper sheets for 
leaving the minimum ink film thickness distribution Ma 
necessary during printing In step S505 can be obtained. 
The number of blank paper sheets in step 8505 can be 
25 freely set by the operator by an input operation using a 
ten-key pad or the like. 

In this way, "ink removing" is ended while leaving 
the minimum ink film thickness distribution Ma neces- 
sary during printing on the ink roller group 6 (step S506). 
30 After "ink removing", the operator cleans the blanket 
(step 8507) and changes the printing plate to the new 
printing plate. 

[Pre-inking II] 

35 

While the minimum ink film thickness distribution 
Ma necessary during printing is left on the ink roller 
group 6 by "ink removing", the operator cleans the blan- 
ket and changes the printing plate to the new printing 

40 plate 7. After exchange of the printing plate, when the 
operator selects "pre-inking 11" on the ink film thickness 
control screen of the display 1 3, the CPU 8 performs 
control shown in Fig. 6. 

In Fig. 6, the CPU 8 sends an instruction to the print- 

45 ing control unit 14 to rotate the printing press at a low 
speed (step 8601 ) Next, the CPU 8 sends an instruction 
to the aperture ratb control unit 1 7 and the rotation ratio 
control unit 16 to preset the aperture ratio of each ink 
fountain key 4 and the rotation ratio of the ink fountain 

50 roller 3 to values corresponding to the image of the new 
printing plate 7 (step S602). More specifically, the CPU 
8 reads out the innage area ratio for each zone of the 
printing plate 7 corresponding to each ink fountain key 
4 from the floppy disk set in the drive unit 18. The aper- 

55 ture ratio of each ink fountain key 4 and the rotation ratio 
of the ink fountain roller 3 are obtained in correspond- 
ence with the readout image area ratio and preset as 
data for final printing. 
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Next, the CPU 8 sends an instruction to the printing 
control unit 14 to start the high-speed operation (step 
S603), thereby operating the printing press at a high 
speed (step S604). When the printing press reaches a 
predetermined operation speed (7.000 rpm). the CPU 8 
sends an instruction to the feed control unit 15 to start 
the ink feed operation (step S605). After the feed oper- 
ation by the ink ductor roller 5 is performed six times 
(step S606), the feed operation is stopped (step S607). 
With this operation; the minimum ink film thickness dis- 
tribution Ma necessary during printing, which is formed 
on the ink roller group 6. is superposed with the ink film 
thickness distribution Mb corresponding to the image of 
the printing plate 7.. as shown in Figs. 4B and 4C. 

Next, the CPU 8 sends an instruction to the printing 
control unit 14 to start test printing (step S608). After 
test printing is performed 1 0 times (step 5609), the print- 
ing press Is stopped (step S610). The operator checks 
the density of test-printed maner (step S6 1 1 ). If the test- 
printed mailer has a satisfactory color tone. Ink film 
thickness control based on "pre-inking II" is ended (step 
S612). and final printing starts (step S613). 

If, in step S611. the test-printed matter has no sat- 
isfactory color tone, the operator selects "pre-inking (+) 
" or "pre-inking (-)" on the ink film thickness control 
screen of the display 1 3 (step S61 3). With this process- 
ing, the ink supply amount can be finely adjusted so that 
an almost satisfactory color tone can be obtained. Ink 
film thickness control based on "pre-inking (+)" or "pre- 
inking (-)" will be described later. 

In "pre-inking IT, the number of times of the feed 
operations in step S606 Is set to be six, and the number 
of test-printed matters in step 5609 is set to be 1 0. How- 
ever, these values are not limited and can be changed 
in accordance with the situation. 

[Pre-inking (+)] 

When the test-printed matter in "pre-inking I" or 
"pre-inking IT has no satisfactory color tone, and fine 
adjustment is to be made to obtain a relatively high color 
tone because of various printing conditions or quality de- 
sired by the user, "pre-inking (+)" is selected on the ink 
film thickness control screen of the display 13 (step 
S118 in Fig. 1 and step S613 in Fig. 6). In this selection 
of "pre-inking (+)', a fine adjustment amount AD by "pre- 
inking (+)• is simultaneously input. 

In Fig. 7, Ihe CPU 8 sends an instruction to the print- 
ing control unit 14 to rotate the printing press at a high 
speed (step S701 ). The CPU 8 also sends an instruction 
to the rotation ratio control unit 1 6 to increase the rota- 
tion ratio of the ink fountain roller 3 in accordance with 
the fin© adjustment amount AD (step S702). 

The CPU 8 sends an instruction to the printing con- 
trol unit 14 to start a high-speed operation (step S703). 
When the printing press reaches a predetermined oper- 
ation speed (7,000 rpm), the CPU 8 sends an instruction 
to the feed control unit 15 to start the ink feed operation 



(step S704). After the feed operation by the ink ductor 
roller 5 is performed six times (step S705). the feed op- 
eration is stopped (step S706). With this operation, the 
ink film thickness distribution (Ma + ly/lb) formed on the 

5 ink roller group 6 is superposed with an ink film thickness 
distribution Mc (not shown) corresponding to the fine ad- 
justment amount AD such that the inkfilm becomes thin- 
ner from the upstream to the downstream. 

In "pre-inking I", the flow returns to step S1 13, as 

10 shown in Fig. 1, or in "pre-inking IT, the flow returns to 
step S60S, as shown in Fig. 6. to start test printing. 

During control of the film thickness based on "pre- 
inking (+)", the aperture ratio of the ink fountain key is 
set in correspondence with the image of the printing 

IS plate 7. Therefore, the ink is not supplied to undesired 
portions other than portions corresponding to the Image 
of the printing plate 7. 

[Pre-inking (-)] 

20 

When the test-printed matter in "pre-inking 1" or 
"pre-inking 11" has no satisfactory color tone, and fine 
adjustment is to be made to obtain a relatively low color 
tone because of various printing conditions or quality de- 

25 sired by the user, "pre-inking (-)" is selected on the ink 
film thickness control screen of the display 13 (step 
S1 18 in Fig. 1 and step 8613 in Fig. 6). In this selection 
of "pre-inking (-)". the fine adjustment amount AD by 
"pre-inking (-)" is simultaneously input. 

30 In Fig. 8, the CPU 8 sends an instruction to the print- 
ing control unit 14 to rotate the printing press at a high 
speed (step S801 ). The CPU 8 also sends an instruction 
to the rotation ratio control unit 1€ to set the rotation ratio 
of the ink fountain roller 3 to be 100% (step 8802). The 

35 CPU 8 also sends an instruction to the aperture ratio 
control unit 17 to set the aperture ratio of each ink foun- 
tain key 4 to be zero (step S803). 

The CPU 8 sends an instruction to the printing con- 
trol unit 14 to start a high-speed operation (step S804). 

40 When the printing press reaches a predetermined oper- 
ation speed (7,000 rpm). the CPU 8 sends an instruction 
to the feed control unit 1 5 to start the ink feed operation 
(step S805). After the feed operation by the ink ductor 
roller 5 has been performed 20 times (step 8806), the 

45 feed operation is stopped (step 8807). With this opera- 
tion, the ink on the Ink roller group 6 Is recovered to an 
ink fountain 1 so that the minimum Ink film thickness dis- 
tribution Ma necessary during printing is left on the ink 
roller group 6. 

so The ink recovery time (the number of times of ink 
feed operations) in step S806 can be obtained from the 
preset data in final printing for the printing plate 7. More 
specifically, the ink supply amount can be known on the 
basis of the preset data in final printing, and the time 

55 necessary for recovering the ink left on the ink roller 
group 6 to the ink fountain 1 under predetermined con- 
ditions can be known. When this relationship is defined 
by performing a test a number of times, the Ink recovery 
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time for leaving the minimum ink film thickness distribu- 
tion Ma necessary during printing can be obtained. The 
ink recovery time can be freely set by the operator by 
an input operation using a ten-key pad or the like. 

In this way, the minimum ink film thickness distribu- 
tion Ma necessary during printing is left on the ink roller 
group 6. Thereafter, the CPU 8 presets data for final 
printing (step S808), as in step SI 09 or S602. Next, the 
CPU 8 sends an instruction to the rotation amount con- 
trol unit 16 to decrease the preset rotation ratio of the 
ink fountain roller 3 in accordance with the fine adjust- 
ment amount AD (step S809). 

The CPU 8 sends an instruction to the feed control 
unit 15 to start the ink feed operation (step SB10). After 
the feed operation by the ink ductor roller 5 has been 
performed six times (step SB11 ). the feed operation is 
stopped (step S812). With this operation, the ink film 
thickness distribution Ma formed on the ink roller group 
6 is superposed with the ink film thickness distribution 
Mb obtained by uniformly subtracting the ink film thick- 
ness distribution Mc corresponding to the fine adjust- 
ment amount AD. In "pre-inking I", the flow returns to 
step S1 13 in Fig, 1, or in "pre-inking ir. the flow returns 
to step S608 in Fig. 6 to start test printing. 

In this "pre-inking (-)", the ink film thickness distri- 
bution Mb left on the ink roller group 6 in correspond- 
ence with the image of the printing plate 7 is removed 
first to leave the minimum ink film thickness distribution 
Ma necessary during printing, and then the minimum ink 
film thickness distribution Ma is superposed with the ink 
film thickness distribution Mb obtained by subtracting 
the ink film thickness distribution Mc corresponding to 
the fine adjustment amount AD. With this processing, 
the waste paper can be decreased. 

More specifically, once the ink is excessively sup- 
plied, the initial state can hardly be restored by printing 
on blank paper sheets. This requires wasteful printing 
on blank paper sheets, and increases the waste paper. 
To prevent this, In "pre-inking (-)", the rotation ratio of 
the ink fountain roller 3 is decreased, and additionally, 
the ink film thickness distribution Ma is superposed with 
the ink film thickness distribution Mb again from the be- 
ginning. 

As described above, according to this embodiment, 
when "pre-inking I" is selected on the ink film thickness 
control screen of the display 1 3, the minimum ink film 
thickness distribution Ma necessary during printing is 
formed on the ink roller group 6 without any ink such 
that the ink film becomes thinner from the upstream to 
the downstream. The ink film thickness distribution Ma 
is superposed with the ink film distribution Mb corre- 
sponding to the image of the printing plate 7. With this 
operation, the time until the ink film thickness distribution 
is equilibrated is shortened. Shortening of the prepara- 
tion time for printing, reduction of the work load, and sav- 
ing of printing materials can be attained to realize an 
Increase in production efficiency and cost reduction. 

More specifically, the number of times of ink supply 



amount adjustment and test printing which are conven- 
tionally performed before final printing can be largely de- 
creased to shorten the preparation time for printing. Al- 
though the operator conventionally suffers a large work 
s load to obtain an optimum printing quality (color tone), 
the work load can be reduced to facilitate the operation. 
In addition, since the number of times of test printing 
largely decreases, the consumption quantity of printing 
paper or ink is largely reduced. Furthermore, since most 
10 part of the operation is automatically controlled, no spe- 
cial skill is required for the operation. With these advan- 
tages, the productivity can be improved, and reduction 
in production cost can be realized. 

According to this emtx)diment, "ink removing" is se- 
?5 lected on the ink film thickness control screen on the 
display 13 before exchange of the printing plate, and 
"pre-inking ir is selected after the printing plate is 
changed to the printing plate 7. With this operation, after 
the minimum ink film thickness distribution Ma neces- 
20 sary during printing is left on the ink roller group 6 such 
that the ink film become thinner from the upstream to 
the downstream, the ink film thickness distribution Ma 
is superposed with the ink film thickness distribution Mb 
corresponding to the image of the printing plate 7. This 
25 operation largely shortens the time until the ink film 
thickness distribution for the previous printing plate is 
changed to the ink film thickness distribution for the new 
printing plate 7. Shortening of the preparation time for 
printing, reduction of the work load, and saving of print- 
30 tng materials can be attained to realize an increase in 
production efficiency and cost reduction. 

The printing press nnay be idled for a predetermined 
time between steps S108 and S109 to form a minimum 
and uniform ink film thickness distribution Ma' on the en- 
35 tire ink roller group 6, as shown in Fig. 9A, on the basis 
of U.S. Patent No. 4,660.470. In this case, however, the 
printing press must be idled for a predetermined time 
after the feed operation is stopped, resulting in an ex- 
cess time. In addition, as is apparent from a-comparison 
40 between Figs. 9B and 9C and Figs. 4B and 4C, since 
the ink amount which must be supplied after preset of 
data for final printing to superpose an ink film thk:kness 
distribution Mb' in correspondence with the image of the 
printing plate increases, a long time is required to supply 
^5 the ink particularly to portions with a few images. 

Alternatively, on the basis of U.S. Patent No. 
5,010,820, in "pre-inking (-)". the rotation ratio of the Ink 
fountain roller 3 may be set to be 100%, the feed oper- 
ation may be started, all ink on the ink roller group€ may 
so be recovered to the ink fountain 1 , the ink film thickness 
distribution for previous printing may be canceled, and 
data for next printing may be set to form an ink film thick- 
ness distribution for next printing. In this case, however, 
since all ink is recovered, data for next printing is set, 
55 and the ink film thickness distributran for nextprinting is 
formed from the beginning, a long time is required. Par- 
ticularly, at portions with a few or no images, a long time 
is required because the low speed of ink supply. 
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As is apparent from the above description, accord- 
ing to the present invention, when the ink roller group 
has no ink, the minimum ink film thickness distribution 
necessary during printing is formed on the ink roller 
group such that the ink film become thinner from the up- 
stream to the downstream. For this reason, the time until 
the ink film thickness distribution is equilibrated is short- 
ened, and an increase in production efficiency and cost 
reduction can be realized. 

Before exchange of the printing plate, the minimum 
ink film thickness distribution necessary during printing 
is left on the Ink roller group such that the ink film be- 
comes thinner from the upstream to the downstream. 
This operation largely shortens the time until the ink film 
thickness distribution for the previous printing plate Is 
changed to the ink film thickness distribution for the new 
printing plate, so that an increase in production efficien- 
cy and cost reduction can be realized. 



Claims 

1. An ink film thickness control method for an Ink sup- 
ply apparatus including an ink fountain (1 ) for stor- 
ing ink (2), a plurality of Ink fountain keys (4) whose 
aperture ratios are independently adjusted to sup- 
ply said Ink in said ink fountain, an ink fountain roller 
(3) to which said ink is supplied through said ink 
fountain keys, and an ink ductor roller (5) for sup- 
plying said ink supplied to said ink fountain roller to 
a printing plate through an ink roller group in accord- 
ance with a feed operation, characterized by com- 
prising the steps of: 

setting the aperture ratios of all said ink fountain 
keys and a rotation ratio of said ink fountain roll- 
er at predetermined values when said ink roller 
group has no Ink; 
rotating said ink roller group; and 
performing the teed operation of said Ink ductor 
roller a predetermined number of times to form 
a first minimum ink film thickness distribution 
(Ma) necessary for printing in accordance with 
a set value such that an ink film becomes thin- 
ner from an upstream to a downstream. 

2. A method according to claim 1 , further comprising 
the steps of 

presetting the aperture ratios of said ink foun- 
tain keys and the rotation ratio of said ink foun- 
tain roller to a value corresponding to an image 
of said printing plate, and 
performing the feed operation of said ink ductor 
roller a predetermined number of times to su- 
perpose the first ink film thickness distribution 
on said ink roller group with a second ink film 
thickness dislnbution (Mb) corresponding to 



the image of said printing plate. 

3. A method according to claim 2, further comprising 
the steps of 

5 

performing test printing on a predetermined 
number of paper sheets after formation of the 
ink film thickness distribution on said ink roller 
group, thereby checking a color tone of printing 

10 matters, and 

increasing/decreasing at least the second ink 
film thickness distribution on said ink roller 
group to finely adjust the color tone of said print- 
ing matters if the colortone of said printing mat- 

15 ters is unsatisfactory. 

4. A method according to claim 3, wherein the step of 
increasing/decreasing the second ink film thickness 
distribution comprises 

20 

inputting a color tone fine adjustment amount 
for a relatively high color tone when the -color 
tone of said printed matters is too low, 
increasing the rotation ratio of said ink fountain 
25 roller in accordance with the Input color tone 

fine adjustment amount. 

starting to operate said printing press to rotate 
said ink roller group, and 
performing the feed operation of said ink ductor 
30 roller a predetermined number of times to fur- 

ther superpose the second ink film thickness 
distribution on said ink roller group with a third 
ink film thickness distribution (Mc) for fine ad- 
justment of the color tone. 

35 

5. A method according to claim 3, wherein the step of 
increasing/decreasing the second ink film thickness 
distribution comprises 

40 inputting a color tone fine adjustment amount 

for a relatively low color tone when the color 
tone of said printed matters is too high, 
setting the aperture ratios of said ink fountain 
keys to be zero and setting the rotation ratio of 

45 said ink fountain roller to be 1 00%, 

starting to operate -sakd printing press to rotate 
said Ink roller group, 

performing the feed operation of said ink ductor 
roller a predetermined number of times to re- 
50 move the second ink film thrckness distribution 

on said Ink roller group. 

setting the aperture ratios of said ink fountain 
keys to a value corresponding to tho image of 
said printing plate, and simultaneously, setting 
55 the rotation ratio of said Ink fountain roller at a 

value obtained by subtrsK^ting a value corre- 
sponding to the input color tone fine adjustment 
amount from a predetermined value, and 
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performing the feed operation of said ink ductor 
roller a predetermined number of times to su- 
perpose the first ink film thickness distribution 
on said ink roller group with a third ink film thick- 
ness distribution obtained by subtracting the in- s 
put color tone fine adjustment amount. 
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